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This report covers the period April 1, 1994 through August 15, 1994 for NASA 30^ ^ i 
grant NAG 5-1684 through ROSAT Guest Investigator Program, for the project jy p 
"ROSAT Observations of the Binary Be-star/Radio Pulsar PSR1259-63”, Dr. Lynn 
R. Cominsky, Principal Investigator, Department of Physics and Astronomy, 

Sonoma State University, Rohnert Park, CA 94928. This grant was a financial 
continuation of a previous proposal entitled "ROSAT Observations of MXB 1659-29 
and EXO 0748-676", for which Dr. Cominsky was a Co-investigator. Work was 
done on both projects during this time period. 

The theory paper written together with Professor Andrew King has been 
accepted by the Astrophysical Journal, and will appear in the November 1, 1994 
issue. In this paper, we propose a new model to explain the X-ray emission from 
PSR 1259-63, in which we calculate the effects of accretion onto the magnetosphere 
of the neutron star, rather than onto the light cylinder, which is conventionally 
assumed. This novel approach work wells to explain the apastron observations in 
the first paper. This paper is enclosed. 

The statistical analysis of the eclipses from EXO0748-676 has also been accepted by 
the Astrophysical Journal (Hertz, Wood and Cominsky). It will appear in the 
January 1, 1995 issue of the Journal. A copy of this paper is also enclosed with 
this report. 
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4) ROSAT Measurement of the Evolving Orbital Period in the Low Mass X-ray 
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.7) Eclipse Timings of the Low Mass X-ray Binary EXO 0748-676: Statistical 
Arguments against Orbital Period Changes, ITertz, Paul, Wood, Kent S., and 
Cominsky, Lynn, to appear in the January 1, 1995 issue of the Astrophysical 
Journal. 

Invited Lectures; 

The results on PSR 1259-63 were featured prominently in the following invited 
lectures: 

1) An X-ray Emitting Radio Pulsar in a Be-binary system, Stanford Center for 
Space Sciences and Astrophysics, 11/11/93 

2) An X-ray Emitting Radio Pulsar in a Be-binary system, Berkeley Center for 
Extreme Ultraviolet Astrophysics, 11/12/93 

3) X-ray Binary Pulsars, Stanford Linear Accelerator Center, 2/7/94 
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AAS Abstracts 

1) Detection of X-rays from the Be-star/Radio Pulsar PSR 1259-63/SS 2883, 
Cominsky, L., Roberts, M., and Johnston, S., BAAS, 25, 912, (1993) 

2) The Orbital Period of EXO0748-676: Secular Change or Stochastic Jitter?, Hertz, 
P., Wood, K. and Cominsky, L. R„ BAAS, 25, 1380 (1993) 

3) Magnetospheric Accretion in the PSR 1259-63 Binary System, Cominsky, L., 
and King, Andrew, to be presented at the AAS HEAD Meeting in Napa, 11/2-5/94 



X-RAY EMISSION OF THE PULSAR-Be STAR 
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The estimates (IX), (12), (14), and (15) are encouraging. The magnetospheric ROSAT. The X-ray variability thus probably results from changes in M ■ The nature 

radius where the flow is stopped is larger than the light cylinder radius, as required of these changes depends on whether we take as significant the fact that only upper 

for consistency, and is, of course, outside the corotation radius where centrifugal and limits are found before apastron, and detections after apastron. Future observations 

gravity forces balance. Matter coupling to the magnetosphere at Rm is therefore ex- covering apastron passage (for example, by ASCA) will ultimately decide the question 
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plained by a modei in which stellar wind material is captured, and falls quasi -spherically 
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In ail models, the value of the sound speed in the wind, cs, is assumed 
to be zero. An Nn ratio £ 10 can account for the difference in flux 
between these two observations. 
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